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Th. microproces.or is an 80C31 with BK of pro;ram m.mory
(D27C64), 128 byt.s o~ RAM, two counters, 32 I/O and
boolean processin; capabilities. The EP310 PLA provide.
Chip S.lect lin.s to the various peripherals.

Two peripheral interface. (81C~~ & 82C~~) provide extra RAM,
and an additional 46 I/O line.. These are u.ed ~or real time
clock control, SID/APL-2Xl control, front panel control,
~ront pan.l switch inputs, readin; the TOM shift re;ister,
non-volatile memory control, PLA control and analo; control.

Th. RTC is a sin;le chip (MM~8174) tim. of day clock,
with: month, day, hours, minutes, seconds, tenths. A uP
software rout in. re9ularly int.rr09ates the RTC and at
04:44:44.0 .ach day jams that value into a software counter.
This routine ke.ps time referenced to input video in a drop
frame mode. The RTC has it. own 32768 Xtal and lithium
batt.ry backup. The quad analo; switch (C04066) is used to
in.ure that the clock control lines are not disturbed
durin; power interruptions.

The clock can be set via an RS-232C serial command, by
a Front Panel "SET 1" command or by the auto set mode.
(se. the Operation .ection.)

The non-volatile memory is a 16 bit by 16 word serial EEPROM.
Control is via PA.3-.0 o~ the 81C~~. The memory is used to
store the data which is inserted into the SID si;nal, the
source number, and the status bits. The memory is read on
power up, and after a store command (XFR DATA).

The front panel display ia an ei9ht character alpha-numeric
LEO type (PD2BI6). The 64 character ASCII font can be shown.
The type of display shown is .elected by pre.sin; the front
panel pusbuttons (s.e the Operation .ection).

The ~ront panel aslo contains the ~our DIP switches and
six operation pushbuttons. The data to and ~rom the
~ront panel is in a .erial ~ormat. Two .erial-to-parallel
shi~t re;ist.rs (HC164) provide acc.ss to the display.
Two parallel-to-••rial .hi~t re;i.ters provide acc••s to
switches. Th. ~ront pan.l i. read and writt.n to one.
each ~i.ld. Software routin•• perform the debounce
functions ~or the switches.

The master clock for the SGR is a ~12xH (8.0~~MHz) crystal
controlled oscillator (HCU04). This provides the clock for
the uP, SVNCGEN PLA (EP600), the SID/TOM shift re;ister
control PLA, and the internal (BOC31) counters.
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The 8.0~~HMz clock is divided by two in the EP3l0, And ~ed

to the SyncGen PLA, i~ input video is absent. The SyncGen
PLA generates A composite sync signal which is ~ed to the
SID/SYNC summing ampli~ier (LM3l8). When input video is
removed, a di~~erent monitor program is invoked by the
processor to control the SyncGen PLA. The SID/APL-2Xl
is switched to the SID L SYNC side, and the PGM-2Xl is
switched to the SID/APL input. The Horizontal Drive one­
shot is now triggered ~rom the PLA output. This ~orce.

the PLL to re~erence to the SyncGen signal. The resultant
video signal produced is black (no burst or setup) with
SID in~ormation. In addition, the E~citer output is
~orced to a high state. There~ore, even i~ program video
is lost, the trAnsponder will always .e. A video .ignal.

The power supplies Are linear ~ull WAve center tapped
tran.~ormer•• · The +/- 8 volt rails Are powered by
monolithic regulators (7808, 7908). The +~V supply
i. slightly more complicated. The LM293~ regulator
provide. A con.tant low current output; which is used to
control the power-up .equence (LM393) o~ the main +~, And
th. power-on-reset pulse to the uP (LM393). When power is
~irst applied, the reset line will be high, and the mAin
+~V will be zero volt.. A~ter about ~OOmS, the mAin +~V

power will be enabled, and about lOOmS later the res.t
line will go low, which will enable the processor to
begin e~ecution o~ the program. Any minor interruption
in power will result in the activation o~ the bOOmS
power-on-.equence and re.et circuits.
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Timing: items are re~erenc.d to the 64H 1.00699MHz clock
one count-993nS

SID output: the SID output will begin at the 12th count of
the 64H clock, measured from the leading edge
of input sync. The output level will be ~O

+10, -0 IRE, jitter less than lOOnS.

TOM input: the TOM data word should begin at the 16th count
o~ the 64H clock, with each bit period being
4 counts in duration (3.97uS). The end of the
signal will then be at the 48th count.
The input level should be ~O +/- ~ IRE.

Exciter:

Black:

APL:

the Exciter switch will occur at the 22nd count
of the 64H clock on line 1~. The output level
is a standard LSTTL drive, Voh-2.4Vmin.
Switch point variation will be +/- lOOnS.

When input video is removed, the unit will enable
the sync generator PLA and produce black video with
SID. The 64H PLL will now lock to the SYNCGEN
output. The video will include normal H sync,
and vertical sync with equalizing and serration
pul.es, in an interlaced format.

When in the TOM mode, the SGR will maintain a
constant APL signal to the exciter input.
Variation will be +/-3IRE.

•



( ----. - - - ...... ....... .... t

Control I I Data

dual
I" ~It
Ihlft

SID In ) I regilter

~+5V+8V~ POWER R_I
-8V

~
SIDOUt

SUIn SYNCGEN
OffHt

Loep
Fllt.rl

LPF

uaa,ing

, • MON
Vida Out

) I • PGM

SID/SvlC

PGM2X1Cnti

PGM. •
2Xl

SID

APL I
2X1 IAPL......LPF I I

Claln,

Vid.o In

11H
Clock
Out

SID
Data
to uP

1.H7MHz

uP Control

SGR-38 SID GENERATOR/READER
BLOCK DIAGRAM. 1 of 2

P'M2X1Cntl

81C55 Control
os

2uS

Bunt
Gat.

H/14 I I

NROS
SluS

Horizontal
Drlv.

P-CI.

14M PLL vCOeut

SialN

ROS
251uS

Sync
Pres.at

PtA

I I IE~I. .. ;~Of
EP31.

APLoffHt

SID/TDM Data

) COlnpolit. Sync I, I

SID/APL2X1Cntl

Coatparaton

I ) I Integrator~

Icalilt

aln,

SIX pMk
d.tector

• ) • LPF I-----"



1IC31 uP

Sync :-J II
Pr....t

Horll --f T1
Driv.

CIa,..llt
SyH 11

Rx

TI
X1
P1 RdWr~
PS£N

•

Batt.ry

EEPROM,12~ RTC • ,
32~I1C55

RAM
12C55 I

1/0PPI
TI••r

TOW Dele EEPROW Data Out11H
~ -{ Fnol ..... S111ft Rog.m,I t-+-i Silift Cleek

• statu. SID I_put Slaift R..itlerRlfi.t.r
I_putt R5-232

SIOjTDM Dale .
• { SID/APL2XICIIII

Fr••t I J r =-11 Control R5-232• I-+-+-f P...I
FUDctl••a PLL

SID Out Sltift R~attr
L- SIOjTOM Select

Addr...
Dote

t

IKEPU..
L-I PCM .....ry

27ea4
~.tl I SYNC8EN PLA ~SYNC8EN

L15513MHt
Xtol
OlClllotor

i

+

D.vic. ~ 27C••
Sel.ct I2C55
EP311 I1CSS

SGR-38 SID GENERATOR/READER
BLOCK DIAGRAM. 2 of 2



( ( t-

• 1 2 3. 4
123 • 5 6 7 89. 1 2 J 4 5 6 7 89. 1 2 J 4 567 89. t 2 J 4 5 6 7 89. 1 2 3 • 5 6 7 8

I

SECOND :
I

I

I I I I I

AM/PW -.:JTI'l_ PARITY

TEST SRCE MS8s

MINUTEDAY : HOUR
•••
I

FRAM ES 2 and J

I I

• MONTH I
• I

I I

I I
I I

TYPICAL SID ENCODING:

: SOURCE
: NUMBER
I

• lSB.

: FRAME
: AOORESS
••

• PHASE
: REfERENCE

--: START OF
• MESSAGE

---12uS.c

511RE JlJwss LSSIWSl LSII WSI lS8I WSl LSIIWSI lS8D
I

TYPICAL DATA ENCODING: fRAM ES • to 15

• REFERENCE
•
: START Of
• MESSAGE

fRAME
: ADDRESS
••

ASCII DATA
CHARACTER

1

ASCII DATA
CHARACTER

2

ASCII DATA
CHARACTER

3

ASCU DATA
CHARACTER

4

ASCII DATA
CHARACTER

5

I •

• I

• I• •
'L.PARITY
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